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Abstract 
Multiple intelligences theory (MIT) which takes into account students’ individual differences has an important role in the 
teaching and learning process. In this study a novel learning environment based on MIT which takes students’ interests and needs 
into an account has been developed. Many activities were carried out depending on students’ intelligence types. The effects of 
different activities on students' achievements, attitudes toward chemistry and retention of knowledge in periodical features’ 
variety at the 10th class were measured and compared. The comparison between experimental group, which was instructed 
through MIT learning strategies and materials, and control group thought by traditional methods was observed. The research was 
applied in the first semester of 2009-2010 education years. The study carried out on 75 high school students in Izmir. The 
application of the study was lasted for 8 weeks containing methods and tests’ practices. Following MIT assessment survey, 
achievement test and attitude scales were used to analyze its effectiveness. Based on the theories and literature data, an 
instructional material included concept maps, puzzles, stories, classical music in background, group games, and photos about 
periodic features’ variety as an alternative to traditional written material. As a result of statistical analysis there were significant 
differences between achievement post-test and attitudes post-test towards chemistry course of control and experimental groups. 
Consequently, instructional methods needed to be varied so students could use their intellectual strengths to better understand 
topics, increase their intrinsic motivation, intervention and encourage active student engagement to improve learning at middle 
school level. 
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1. Introduction 
    Educators now need to make science education more effective and relevant for a large and necessarily more 
diverse fraction of the population. In order to adapt to the needs of versatile and innovative talents in the era of 
knowledge, education must be reformed and innovated in terms of educational contents, teaching tools and 
measures, etc. In the course of the modernization of teaching reform and curriculum construction, computer 
technology, multimedia technology, network technology and students’ dominant intelligence play very important 
roles.          
    In fact, modern society faces increasingly complex problems which in the teaching of science have a special 
importance. To address these problems education needs to produce a new type of approach to learn especially 
science and technology. Nowadays, people who understand a broad range of disciplinary approaches, are able to ask 
creative questions, and are trained to answer those questions with a wide range of tools. 21st-century students must 
have a skill set that allows him or her to probe and explore problems, to find and critically evaluate information, to 
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work productively as a member of a team, and to effectively communicate research findings to others. However, the 
learning approaches alone will not be enough and in order to attract most of the students and in addition such 
programs should be based on a modern approach that should also include the following characteristics: Learning in 
an authentic and relevant context as much as possible, organizing the learning in a sequence that shifts gradually 
from the  concrete to the abstract , adjusting the learning for various abilities, considering the intelligence styles, 
integrating the outdoor environment as an integral and central component of the learning process and also focusing 
on both the cognitive and the emotional aspects of learning [1]. The students’ specific interests and needs can be met 
with the contemporary teaching activities designed according to their developmental features. For this, the teachers 
must know characteristics of students and how their learning takes place. So, the individual differences have a place 
in teaching and learning [2].  
    To be aware of the inadequacy of students' individual differences, needs, perspectives, and lack of proficiency and 
to develop these differences in the learning environment and apply them to contemporary teaching activities depend 
on the teachers. Teachers, taking into account students' learning styles and speeds also their development levels, 
may use appropriate learning materials and methods providing a variety of individual and collaborative learning 
environment [3]. 
    In this context, multiple intelligence theory offers a new educational environment which argues  individuals 
'interests, abilities, occult powers uncover targeted to develop each individual's different about the intelligence field 
that students' opportunities to learn [4,5]. Gardner's theory argues that intelligence, particularly as is traditionally 
defined, does not sufficiently encompass the wide variety of abilities humans’ display [6]. In his conception, a child 
who masters multiplication easily is not necessarily more intelligent overall than a child who struggles to do so. In 
his perspective, the intelligence is 'the capacity to solve problems or to fashion products that are valued in one or 
more cultural settings' [7]. In education the endeavor permanent to find a variety of teaching methods is important to 
lead to learning and teaching more healthy and sustainable. For this reason, it needs contemporary approaches which 
appeal to all students in science classes. Teachers adopting the theory of multiple intelligences should apply the 
different teaching methods due to students’ interests, abilities and skills [8]. It means that the best way to use the 
multiple intelligence theory is to know how to adapt the subject for different intelligences. Educators give more 
appropriate importance to how students learn by MIT because it gives opportunity to reach more and more students. 
    In this study,multiple intelligence theory as a contemporary learning approach is employed to realize and effective 
teaching of chemistry which have many abstract conceptions. In this target the principle aim is to construct a novel 
learning environment to investigate the influence of activities developed based on multiple intelligences theory on 
students' achievements and attitudes in periodical features’ variety at the 10th class. Also, the students’ success 
depending on MIT based learning environment and activities will be determined.  
2. Methodology 
2.1. Research Question 
Is there any significant difference between control group (CG) learning through traditional teacher-centered 
education method and experimental group (EG) learning through using multiple intelligence based education on 
teaching of the “periodic features’ variation” subject?  
2.2. Sub-Problems  
Are there any significant differences between CG and EG on students’ pre-tests, pro-tests and retention tests 
results; attitudes? 
    What are the ideas of students about multiple intelligence learning environment and activities to teach chemistry 
after the studies? 
This research was an experimental study. It was used as a controlled pre-test and pro-test design to analyze the 
effect of multiple intelligences basing chemistry education and traditional teaching on students’ achievements and 
attitudes. Because the effect of variables on experimental and control groups are the same in this type of research, 
errors coming from following sources; time, maturity, testing and tools can be controlled.  
2.3. Participants 
The study was carried out on 75 high school students in Izmir (a Province in Aegean Region, Turkey). The 
research covered a control group of 37 and an experimental group of 38 students. The research was applied in the 
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first semester of 2009-2010 educational years. The study was about periodic features’ variation in the context of 
chemistry course and it was carried out on 1 CG and 1 EG groups. The application of the study lasted for 8 weeks 
including methods and tests’ practices.  
2.4. Materials 
    2.4.1.Periodic Features’ Variation Achievement Test (PFVAT): A valid and reliable measurement tool indicating 
the extent of the student's achievement is needed. In this work a valid and reliable test was prepared using objects of 
10th class chemistry curriculum program of Ministry of National Education and new objects. These new objects 
created by the researchers were formed according to Bloom’s taxonomy including knowledge, comprehension and 
application steps. The test was formed with five choices and it had a total of 33 multiple choice questions. To ensure 
the validity of test items of achievement test, it was applied to expert opinions. After the reviewing, some questions 
were excluded from the test, some of the questions were changed and new questions were added. Preliminary 
validity of the test questions was identified as 30. For reliability, test was implemented to 160 students who 
committed this subject in the previous years. TAP (Test Analyze Program) for reliability of achievement test was 
used. After the reliability analysis 9 items were removed and 21 items were applied for pre test, post test and 
retention test. KR-20 reliability coefficient of 21 items was measured as 0, 73. Periodic Features’ Variation 
Achievement Test (PFVAT) was used as pretest, posttest and retention test. 
Multiple Intelligence Assessment Survey (MIAS): To find and determine the dispersion of multiple intelligence 
types of experimental group students, a multiple intelligence assessment survey was used. A multiple intelligence 
assessment scale of Ministry of Public Education included 80 items in a 5-point Likert-type scale (Fully agree, 
agree, undecidedly agree, disagree, and fully disagree) was used. 80 items had covered eight different intelligences. 
Each intelligence style had 10 items. It was used for finding students’ intelligent amounts. Firstly, experimental 
group who attended the practice of multiple intelligence method read and marked the choice which was suitable of 
their self.  Intelligence related to a total score of the marked items showed the competency of each intelligent field 
of students.  The results showed that eight intelligence fields of EG were approximately the same. So, the activities 
were prepared considering all of the intelligence types.  
    2.4.2.Chemistry Attitude Scale (ChAS):  A ChAS scale of 23 items in a 5-point Likert-type scale (Fully agree, 
agree, undecidedly agree, disagree, and fully disagree) was used. This scale included 12 positive and 11 negative 
questions. Its D-reliability coefficient was 0, 89. It is used for analyzing the difference between control and 
experimental groups.  
   2.4.3. Interview questions: It is not enough to give using only quantitative study of the scale to research people 
who are in the social world.  All of the factors affect the people. So people have lots of ideas. In this sense, it should 
be benefited from qualitative research which can provide support to the quantitative research and measurements. In 
this context, the ideas about multiple intelligence based education of 9 students were taken with semi-structured 
interview questions. To obstruct taking same ideas, students were randomly selected. This interview approach 
provides to obtain depth information, easy analyzing and more systematic and comparable information from 
different individuals. In addition to pre-prepared questions, it aims to receive more detailed information on all 
aspects related to the research problem. Interviews are the key elements of data collection in the quantitative 
research, and together supported findings discussed in data analysis [9]. In generally four planned questions were 
asked. Because this study focused on the processes of implementing activities especially addressed to multiple 
intelligences theory. But the questions were exchanged during the interview. So it was provided comfortable 
environment used familiar language and open-ended questions. The purpose of the interview was to gather 
information about what each student thought and understood about multiple intelligences when implemented in the 
classroom instruction. 
    2.4.4. Procedure  
    Traditional teacher-centered teaching with plain language, question and answer technical and demonstrative 
experiments was used for CG and multiple intelligence theory based learning environment and activities was used 
for EG. In EG the subject was explained with some materials which were developed from researchers which brought 
the students as active in the field of education. All courses applied to the experimental and control groups were 
conducted by the researchers. Actually, plans, subject of the name, time, equipment and materials, goals and 
attitudes, course introduction, development and result activities were prepared to direct multiple intelligence based 
education. Activities included all of the eight intelligence fields.  The activities were: Drama activities for 
kinesthetic intelligence; Listening to classical music background for musical intelligence; Famous player characters 
in stories for linguistic, logical and intrapersonal intelligence (Yaban and PÕnar’s story); Garfield’s chemistry dream 
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story for linguistic, logical, spatial and intrapersonal intelligence; “Let Snowman”, “Treasure Island”, puzzle, 
concept map and assessment worksheets for logical, spatial, interpersonal and natural intelligence. 
3. Findings  
3.1.Achievement Test Findings: Achievement test was calculated over 21 full score. Each question has one score. 
Achievement test was applied as pre-test, post-test and retention test. Firstly, it was used for revealing the equality 
of CG and EG. After the end of the experimental operation, it was implemented for analyzing significance between 
pre-test and post-test scores of EG and CG. Approximately 4 weeks later, it was used for analyzing the retention of 
methods between EG and CG. At the end of the applications following evaluation was defined:  the correct answer 
as one(1) point and incorrect response as zero (0) point  
    The results showed that there wasn’t a significant difference between pre-tests, whereas their post-tests and 
retention tests gave a significant change ( Fig.1).    
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Fig. 1. Pre-, Post- and Retention Achievements Scores of CG and EG 
3.2.Attitude Test Findings:  
The attitude scale consisted of 23 items. The scale was both Likert type and had 5 degrees with the alternatives of 
“fully agree, agree, undecidedly agree, disagree, and fully disagree”. The scores of positive sentences respectively 
5,4,3,2,1 and negative sentences were calculated as 1,2,3,4 and 5. Therefore, when this scale consisting of 23 items 
was taken, the maximum was 115 and the minimum score was 23. Attitude scale was implemented before and after 
the experimental processes.  The independent t test and dependent t test results for the achievement test (pre-post 
and retention) and the attitude scale (pre and post) were presented for each of the outcome variables in this section. 
In addition, the students’ interview responses were presented. Before application, there were significant differences 
of attitude both CG and EG but the scores were high in CG. However these results were changed significantly in 
favor of EG (Fig.2). 
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Fig. 2. Pre- and  Post- Attitude Scores of CG and EG 
3.3. Interview Findings  
    After the experimental process, the semi-structure interview was implemented with 9 students who were 
randomly selected from the EG. The purpose of this interview was to investigate and obtain data about effectiveness 
of multiple intelligences theory application. Primary questions were asked to students, which were “How did you 
find the course based on multiple intelligence theory? Did you evaluate the application of this method? According to 
you what were the positive and negative aspects of this method? Did this method’s implementation affects your 
achievement in positive aspect?”  During the interview, the researcher asked some different questions about 
activities implemented in the course, too. According to students’ ideas, multiple intelligence teaching method was 
more effective than traditional method. Generally, they said that they adopted the implementation easily and 
attended actively in the class.  Students said that the activities were very interesting and giving the opportunity for 
both individual and collaborative work. They remarked they were very ambitious to attend the activities and they 
participated to them more carefully, regularly and enthusiastically. Especially they believed that these activities 
helped them to use their experiences to construct new knowledge and challenge themselves as they develop into 
independent thinkers. They enjoyed the general activities which were “treasure island game”, “Yaban and PÕnar’s 
story”, “Garfield’s chemistry dream story”, “Let Snowman activity” and “drama activity”. And some students 
declared that puzzle and concept map were the most suitable for evaluating the achievement. In addition, a few of 
the students liked the background classical music. They said that classical music was useful to develop learning 
related to brain cells and increased motivation. Some students expressed that they didn’t want to participate actively 
in the last courses implemented with a traditional teaching but with multiple intelligence based education they 
attended the course confidently. Consequently, from these interviews it can be said that multiple intelligence theory 
based education increased the students’ achievements and interests.  
4. Conclusion 
     In terms of an achievement aspect, there was a difference between pro-tests scores of CG learning with a 
traditional method and EG learning with multiple intelligence theory method while pre-tests scores of them were 
approximately same. So, results indicated that multiple intelligences theory has a positive influence on students’ 
achievements. Especially, there was a significant difference between retention tests scores of CG and EG. So it was 
said that multiple intelligence theory based education was more effective than the traditional method.   
    The results of student attitudes toward chemistry learning in this study show similarities with the results from the 
achievement post-test. Students were more positively motivated in the science classroom through multiple 
intelligence teaching method. Interviews supported this idea. These results indicated that the courses using multiple 
intelligence theory based learning materials and education styles influence positively students’ learning manner. So, 
our results agree with findings in the literature [10]. In this research the possibilities for assessing student learning 
were compared in the MI classroom and the traditional one. 
    Besides the results showed that instructional methods needed to be varied so students could use their intellectual 
strengths to better understand topics, increase their intrinsic motivation, and encourage active student engagement to 
improve learning at the secondary school level. 
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